A 48-year-old woman was admitted with 15-mo history of abdominal pain, diarrhea and hematochezia, and 5-mo history of defecation difficulty. She had been successively admitted to nine hospitals, with an initial diagnosis of inflammatory bowel disease with stenotic sigmoid colon. Findings from computed tomography virtual colonoscopy, radiography with meglumine diatrizoate, endoscopic balloon dilatation, metallic stent implantation and later overall colonoscopy, coupled with the newfound knowledge of compound Qingdai pill-taking, led to a subsequent diagnosis of ischemic or toxic bowel disease with sigmoid colon stenosis. The patient was successfully treated by laparoscopic sigmoid colectomy, and postoperative pathological examination revealed ischemic or toxic injury of the sigmoid colon, providing a final diagnosis of druginduced sigmoid colon stenosis. This case highlights that adequate awareness of drug-induced colon stenosis has a decisive role in avoiding misdiagnosis and mistreatment. The diagnostic and therapeutic experiences learnt from this case suggest that endoscopic balloon expansion and colonic metallic stent implantation as bridge treatments were demonstrated as crucial for the differential diagnosis of benign colonic stenosis. Skillful surgical technique and appropriate perioperative management helped to ensure the safety of our patient in subsequent surgery after long-term use of glucocorticoids. Core tip: This case demonstrated that detailed inquiry of medical history and effective auxiliary examinations are important for accurate diagnosis. Endoscopic balloon dilatation and metal stent implantation played key roles in the differential diagnosis and bridge treatment of benign colon stenosis. Finally, adequate awareness of drug-induced sigmoid stenosis is very important for avoiding misdiagnosis and mistreatment. 
Abstract
A 48-year-old woman was admitted with 15-mo history of abdominal pain, diarrhea and hematochezia, and 5-mo history of defecation difficulty. She had been successively admitted to nine hospitals, with an initial diagnosis of inflammatory bowel disease with stenotic sigmoid colon. Findings from computed tomography virtual colonoscopy, radiography with meglumine diatrizoate, endoscopic balloon dilatation, metallic stent implantation and later overall colonoscopy, coupled with the newfound knowledge of compound Qingdai pill-taking, led to a subsequent diagnosis of ischemic or toxic bowel disease with sigmoid colon stenosis. The patient was successfully treated by laparoscopic sigmoid colectomy, and postoperative pathological examination revealed ischemic or toxic injury of the sigmoid colon, providing a final diagnosis of druginduced sigmoid colon stenosis. This case highlights that adequate awareness of drug-induced colon stenosis has a decisive role in avoiding misdiagnosis and mistreatment. The diagnostic and therapeutic experiences learnt from this case suggest that endoscopic balloon expansion and colonic metallic stent implantation as bridge treatments were demonstrated as crucial for the differential diagnosis of benign colonic stenosis. Skillful surgical technique and appropriate perioperative management helped to ensure the safety of our patient in subsequent surgery after long-term use of glucocorticoids.
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INTRODUCTION
Drug-induced stenosis of the sigmoid colon is very rare [1] . Benign stricture of the sigmoid colon may be caused by inflammatory bowel disease (IBD) or ischemic bowel disease. IBD, mainly represented by Crohn's disease (CD) and ulcerative colitis, encompasses a group of nonspecific chronic intestinal diseases of unknown etiology, which typically present as persistent or recurrent mucous and/or bloody stools, abdominal pain and tenesmus accompanied by fever, unintentional weight loss, fatigue and loss of appetite. Ischemic bowel disease is characterized by diffuse mucosal congestion and edema, submucosal hemorrhage and erosion, and longitudinal ulcers. When stenosis occurs with ischemic bowel disease, differentiation from IBD is very difficult. As for the treatment of benign stricture of the sigmoid colon, although glucocorticoids, endoscopic decompression [2] , balloon dilatation, metallic stenting [3] , and surgery [4] are the options for treatment, the decision is very difficult. Here we report the challenging diagnosis and treatment of a rare case of drug-induced stenosis of the sigmoid colon.
CASE REPORT
A 48-year-old female was admitted to the Beijing Electric Power Hospital on December 7, 2016 with complaints of abdominal pain, diarrhea and hematochezia which had lasted for 15 mo, and difficulty in defecation which had lasted for 5 mo.
Fifteen months prior to the admission, she had self-administered oral compound Qingdai (2 g, t.i.d.) for pityriasis rosea of the abdominal wall and subsequently developed paroxysmal abdominal pain with frequent diarrhea (> 10 times a day), described as watery, yellow, thin stools, without mucus, purulence or blood. The patient reported having no tenesmus, nausea, vomiting or fever. After 3 d, aggravation of the abdominal pain and presence of fresh blood in the stools led the patient to visit a local hospital. Routine hematology tests showed white blood cell (WBC) count of 12.7 × 10 9 /L, neutrophil percentage of 63.4%, and hemoglobin level of 103 g/L. Conventional stool tests showed a brown loose stool upon gross examination, and the presence of 3-5 WBCs/high-power field with a large number of red blood cells (RBCs) upon microscopic examination. The patient was diagnosed with infectious diarrhea. After rehydration and levofloxacin treatment, the symptoms of abdominal pain and diarrhea improved and the patient was discharged from the hospital.
Ten or more days after the patient was discharged, she began re-taking the self-administered compound Qingdai pills. Upon re-taking the pills, the patient again developed abdominal pain, diarrhea, stools with bright red blood and fever (self-reported highest temperature being 38.5 ℃), prompting a repeat visit to the local hospital. Rehydration and anti-infection treatment consisting of intravenous levofloxacin and oral berberine hydrochloride did not result in symptom improvement. Upon enhancement of the abdominal pain, the patient was referred to the First Hospital of Shanxi Medical University, where electronic colonoscopy revealed nodular mucosal elevations in the splenic flexure and descending colon, and severe mucosal congestion, erosion and ulcer in the sigmoid colon, as well as mild mucosal congestion, erosion, and ulcer in the rectum. The pathological analysis revealed chronic inflammation associated with necrosis and mild-to-moderate dysplasia in the mucosa of the sigmoid colon, as well as chronic mucosal inflammation and stromal neutrophil/eosinophil infiltration in the transverse colon (Figure 1 ). The patient's practice of taking the compound Qingdai pills at home remained undisclosed and a diagnosis of IBD was made [5, 6] .
Intravenous rehydration and oral mesalazine (1 g, q.i.d.) were administered [7] , with dosage reduced to 1 g, t.i.d. 10 d later. After 3 mo of outpatient treatment, the patient's symptoms improved and she discontinued the hospital-ordered medication herself.
As per self-report, at 5 mo prior to presentation at our hospital, the patient developed difficulty in defecation and pencil-thin stools, needing enema to help achieve defecation. At 4 mo ago, the patient developed abdominal distension and severe pain in the left lower abdomen, with nausea and vomiting, which prompted revisit the local hospital. A diagnosis of intestinal obstruction was made and symptomatic treatment was ordered. Upon symptom improvement, the patient was discharged from the hospital with referral to the General Hospital of Jinan Military Region for electronic colonoscopy. The procedure revealed stenosis of the sigmoid colon (with a diameter of about 0.5 cm, Figure 2A showed an about 4.3 cm stenosis at the junction between the descending colon and sigmoid colon, with the diameter at the narrowest region measuring approximately 0.5 cm and with slightly rough borders ( Figure 4 ). Inflammatory stenosis of the sigmoid colon was thus suspected, and the patient was referred to Peking University International Hospital to undergo balloon dilatation for stenosis of the sigmoid colon. After admission, the patient's medical records were reviewed and a detailed inquiry of medical history was performed. At this point, it was noted that the patient had taken compound Qingdai pills for pityriasis rosea before the onset of symptoms and had re-taken the drug before her symptoms were aggravated. This finding, together with the symptoms of abdominal pain, diarrhea, bloody stools and subsequent colon stricture, along with the findings from CTVC and colonoscopy, suggested that the stenosis of sigmoid colon was more likely caused by ischemic bowel disease secondary to the usage of compound Qingdai pills. Given that glucocorticoid treatment is ineffective for ischemic colitis and may exacerbate intestinal ischemia, tapering of the dose of prednisone acetate (40 mg, q.d.) by 5 mg every week was ordered. Subsequently, X-ray-guided colonoscopic balloon blocked the pass-through of the colonoscope. In contrast, the rectal mucosa appeared smooth ( Figure  2C ). Pathological analysis of the biopsied tissues revealed chronic mucosal inflammation. Thus, a diagnosis of IBD with sigmoid colon stenosis was made. After that, the patient visited the Hospital of Traditional Chinese Medicine of Shanxi Province, where she was diagnosed with sigmoid colon stenosis with ulcer of unclear etiology and administered another course of oral mesalazine. In addition, the patient was administered intravenous dexamethasone (10 mg, q.d.), which was switched to oral prednisone acetate (40 mg, q.d.) 1 wk later. Three months ago, the patient visited our hospital and underwent a computed tomography virtual colonoscopy (CTVC) [8] , and further electronic colonoscopy, which revealed massive colonic effusion, stenosis of the sigmoid colon (with a diameter of 4-5 mm), and smooth rectal mucosa with clear vascular texture ( Figure 3A and B) . Pathological analysis of the biopsied tissue revealed chronic mucosal inflammation in the sigmoid colon, with gland hyperplasia and stroma edema ( Figure 3C ). Colonography (performed with 100 mL of 76% compound meglumine diatrizoate injection + 500 mL of 0.9% sodium chloride injection) dilatation was performed twice at an interval of 3 wk to expand the stenotic intestinal segment to a diameter of 15 mm ( Figure 5 ). After expansion, the endoscope was able to pass through the stenotic segment and the patient's defecation improved; however, the improvement lasted only 1 wk before the patient redeveloped the stenosis.
A1 B A2
One month ago, the patient underwent another CTVC at our hospital to investigate whether there were lesions in the proximal colon. The procedure revealed partial wall thickening and luminal stenosis in the sigmoid colon, with smooth mucosa in all other parts of the colon and rectum ( Figure 6 ). The stenosis of the sigmoid colon (about 4-5 mm in diameter) precluded the pass-through of the endoscope; however, there was a slight roughness of the mucosa surrounding the stenotic portion, with smooth rectal mucosa.
Serum testing showed negativity for the common immunological indexes for IBD, including antineutrophil cytoplasmic autoantibodies, anti-Saccharomices cerevisiae, and IgG and IgA autoantibodies against goblet cells or targeting the exocrine pancreas. Levels of C3 and C4 were 0.95 g/L and 0.14 g/L, respectively. Serum tumor markers, including carcinoembryonic antigen (4.64 ng/mL), CA19-9 (18.97 U/mL) and CA-125 (15.96 U/mL), were all within normal range. Adrenocortical function tests showed the level of blood cortisol at 7.23 μg/dL, 24-h urinary 17-hydroxyl corticosteroids at 11 nmol, and 24-h urinary free cortisol at 74.06 μg.
On December 12, 2016 (day 5 from admission), the patient underwent stent placement for sigmoid colon stenosis. A guide wire was inserted via electronic colonoscopy to the proximal end of the stenotic 
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A4 A5 B Figure 5 Colonoscopic balloon dilatation 3 mo ago. The patient underwent X-ray-guided colonoscopic balloon dilatation at 3 mo prior to the ultimate hospital admission. Electronic colonoscopy revealed stenosis of the sigmoid colon (A1). A guide wire was inserted through the stenotic segment (A2), and a 15-mm inflatable balloon was introduced via the guide wire (A3) and gradually expanded to a diameter of 15 mm (A4 and A5). After expansion, X-ray revealed that the stenotic segment was well expanded (B).
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Figure 6 Computed tomography virtual colonoscopy. Computed tomography virtual colonoscopy revealed partial wall thickening and luminal stenosis in the sigmoid colon (arrow, A), as well as unobstructed lumen and smooth mucosa of the descending colon (B), transverse colon (C), ascending colon (D) and cecum (E).
Sagittal reconstruction showed stenosis of the sigmoid colon (arrow, F).
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Figure 7 Stent placement for sigmoid colon stenosis. The patient underwent stent placement for sigmoid colon stenosis. A guide wire was inserted via electronic colonoscopy to the proximal end of the stenotic segment (arrow, A). X-ray radiography confirmed that the guide wire had achieved the correct position and showed that the stenotic segment was 4 cm long (arrow, B). Additionally, X-ray showed that an 8-cm-long self-expandable memory metallic stent had been placed at the correct location (arrow, C). Colonoscopy confirmed that the distal end of the stent was at the correct location (D).
segment, and X-ray radiography showed that the stenotic segment was 4 cm long. An 8-cm-long selfexpandable memory metallic stent was subsequently placed (Figure 7 ). Two days after stenting, plain abdominal X-ray showed that the stent was fully expanded, and colonography with meglumine diatrizoate showed that the stenotic sigmoid colon segment was expanded. On day 6, plain abdominal X-ray showed that the stent remained completely expanded and stably positioned. On day 8, electronic colonoscopy showed that the stenotic sigmoid colon segment was successfully expanded by the metallic stent, with local colonic mucosa embedded in stent meshes, with the endoscope passing through the stenotic segment smoothly. Subsequent examination of the colonic mucosa found congestion and edema in the upper edge of the stent. In contrast, the mucosa of the terminal ileum, ileocecal junction, transverse colon, Figure 8 Abdominal X-ray and overall colonoscopy after stent implantation. Plain abdominal X-ray performed on the day of stenting showed that the stent was partially expanded (arrow, A). On post-placement day 1, the stent showed further expansion (arrow, B), and on day 2 showed full expansion (arrow, C). Colonography showed that the stenotic sigmoid colon segment was successfully expanded (arrow, D). On day 6, plain abdominal X-ray showed that the stent remained completely expanded and stably positioned (arrow, E). On day 8, electronic colonoscopy showed the stenotic sigmoid colon segment was expanded by the metallic stent, with local colonic mucosa embedded in the stent meshes, and the colonic mucosa in the upper part of the stent showed congestion, edema, erosion and ulcer (arrow, F). The endoscope was able to pass through the stenotic segment, and the colonic mucosa in the upper edge of the stent showed congestion and edema (arrow, G). The mucosa of the terminal ileum (H), ileocecal junction (I), transverse colon (J), descending colon (K) and rectum (L) was smooth, had clear vascular texture, and showed no erosion, ulceration or neoplasm.
descending colon and rectum was found to be smooth, with a clear vascular texture and no erosion, ulceration or neoplasm (Figure 8 ).
On December 22, 2016 (day 15 from admission), the patient underwent laparoscopic sigmoidectomy. Intraoperatively, sigmoid colon stenosis was visible, as were adhesions between the stenotic segment and the left-side pelvic wall and uterus. After separation of the adhesions, the stenotic segment was dissected at sites about 10 cm beyond both ends, and an end-toend anastomosis was made between the descending colon and rectum ( Figure 9 ). Pathological analysis of the resected specimen showed multiple ulcers in the mucosa of the sigmoid colon, with the deepest ulcer penetrating through the muscle layer and reaching mesenteric adipose tissue. Fibrous scar tissue was present at the ulcers' base, but the structure of the mucosa around the ulcers was roughly normal, with no granuloma, vasculitis, lymphatic tissue hyperplasia or full-thickness inflammatory changes. No evidence of IBD was observed. The morphological changes of the sigmoid colon were consistent with ischemic/toxic injury ( Figure 10) .
On January 1, 2017 (day 10 after the surgery), the patient was considered recovered and was discharged from the hospital. During the 3 mo of follow-up, the patient reported experiencing no abdominal discomfort and defecation frequency of once every 1-2 d.
DISCUSSION
Compound Qingdai pills are composed of 14 Chinese herbs, including indigo naturalis, dark plum, dandelion, radix arnebiae seu lithospermi, angelica dehurica, salvia miltiorrhiza, cortex dictamni, Jianqu, cyrtomium rhizome, glabrous greenbrier rhizome, purslane, yam rhizome, hawthorn, and fructus schisandrae. Their functions are to reduce heat and remove toxicity, cool and activate the blood, dispel wind and relieve itching, and they are often used for the treatment of advanced psoriasis, pityriasis rosea, and drug eruption.
The patient described herein initially developed abdominal pain, diarrhea and hematochezia, which eventually progressed to benign colonic stenosis. A detailed inquiry about the patient's medical history, including use of natural supplements or medications taken without physician recommendation or supervision, revealed a history of taking compound Qingdai pills before the onset of the disease. Various examinations made to determine the etiology of colonic stenosis pinpointed the differential diagnosis between ischemic bowel disease [9] and IBD [10] . Although it has been reported that compound Qingdai pills have a therapeutic effect on ulcerative colitis [11, 12] , colonic mucosal injury caused by compound Qingdai pills has also been reported [13] . The mechanism responsible for such damage involves the direct stimulation of the intestinal mucosa.
Furthermore, compound Qingdai pills are known to cause diarrhea in some sensitive patients. Severe diarrhea can result in reduced blood volume and increased intraluminal pressure, thereby leading to vasospasm and subsequent insufficient blood supply to the bowel wall that eventually causes ischemic changes in the bowel mucosa. The patient described herein developed abdominal pain, diarrhea and subsequent hematochezia after initially taking compound Qingdai pills. She also re-developed these symptoms after A B C D E F Figure 9 Laparoscopic sigmoidectomy. The patient underwent a laparoscopic sigmoidectomy. Intraoperatively, sigmoid colon stenosis was visible (arrow, A) and the stenotic segment showed adhesions to the left-side pelvic wall and uterus (arrow, B). After separation of the adhesions, the stenotic segment was dissected at sites about 10 cm beyond both ends of the stenotic segment (C and D), and an end-to-end anastomosis was made between the descending colon and rectum (arrows, E and F).
re-taking this drug. Review of the symptomology of this case conforms to the process of intestinal mucosal injury induced by compound Qingdai pills. In the process of diagnosis, the patient was diagnosed with IBD and administered mesalazine as well as glucocorticoid treatment at multiple hospitals [14] , mainly as a consequence of the lack of detailed inquiry of the patient's complete medical history and the inadequate awareness of drug-induced colon stenosis [15] . Such misdiagnosis misled the treatment plan, which unfortunately included the use of glucocorticoids and resulted in increased risk for subsequent balloon expansion and surgery for colonic stenosis. For ischemic colonic stenosis, balloon dilatation is the main endoscopic treatment [16] , but its requirement for multiple expansions and poor long-term efficacy are key disadvantages. In contrast, surgery is the optimal treatment to achieve a long-term curative effect. For colonic stenosis caused by CD, surgery is often not the first choice because of the possibility of anastomotic fistula. This is also why, in our case, surgery was not adopted initially [17] . Intestinal metallic stenting is associated with a high risk of migration and difficult removal due to embedded growth of granulation tissue. Therefore, metallic stenting is relatively contraindicated in patients with benign stenosis [18] [19] [20] . In the present case, however, stent placement was performed for the purpose of preoperative bowel preparation, and it relieved the incomplete intestinal obstruction, reduced the intestinal wall edema, and created the conditions necessary for examining the terminal ileum and the whole colon; ultimately, the stenting helped rule out the possibility of the presence of lesions in other parts of the colon and the possibility of CD preoperatively [21, 22] , providing a diagnostic basis for the subsequent surgical treatment [9, 23, 24] . It is well known that long-term use of corticosteroids can affect surgical wound healing and reduce the body' s tolerance to surgical stress [25] . Therefore, proper perioperative management is important for reducing the risk of surgical complications [17] . The present case underwent a gradual tapering of glucocorticoid dosage and was submitted to a detailed assessment of the function of the adrenal axis. Moreover, the patient was given 100 mg of hydrocortisone delivered intravenously for 30 min before the surgery, followed by 5 mg q.d. of intravenous dexamethasone on postoperative days 1 and 2, and somatostatin and growth hormone postoperatively in order to prevent the development of anastomotic fistula [26] [27] [28] . The patient did not develop any complication postoperatively, recovered smoothly, and was discharged from the hospital.
The diagnostic and therapeutic experiences learnt from this case suggest that detailed collection of medical history and effective auxiliary examinations play an important role in disease diagnosis [29] . In addition, endoscopic balloon expansion and colonic metallic stent implantation as bridge treatments were demonstrated to be important for the differential diagnosis of benign colonic stenosis. Skillful surgical technique and appropriate perioperative management helped to ensure the safety of our patient in subsequent surgery after long-term use of glucocorticoids. Ultimately, this case should serve as a reminder that adequate understanding of drug-induced colon stenosis has a decisive role in avoiding misdiagnosis and mistreatment [30] .
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COMMENTS
Case characteristics
A 48-year-old woman was admitted with 15-mo history of abdominal pain, diarrhea and hematochezia, and 5-mo history of defecation difficulty.
Clinical diagnosis
Detailed inquiry of medical history and effective auxiliary examinations are important for accurate diagnosis of drug-induced sigmoid colon stenosis.
Differential diagnosis
An initial diagnosis of inflammatory bowel disease (IBD) with stenotic sigmoid colon and a subsequent diagnosis of ischemic bowel disease with stenotic sigmoid colon.
Laboratory diagnosis
All laboratory tests were within normal limits.
Imaging diagnosis
Findings from computed tomography virtual colonoscopy, radiography with meglumine diatrizoate, endoscopic balloon dilatation, metallic stent implantation and later overall colonoscopy, led to a diagnosis of ischemic bowel disease with sigmoid colon stenosis.
Pathological diagnosis
Ischemic or toxic injury of the sigmoid colon.
Treatment
Laparoscopic sigmoid colectomy.
Related reports
Drug-induced stenosis of the sigmoid colon is very rare. Benign stricture of the sigmoid colon may be caused by IBD or ischemic bowel disease.
Term explanation
Endoscopic balloon dilatation and stent placement to relieve incomplete intestinal obstruction and prepare for examining the whole colon, helping to rule out Crohn's disease preoperatively and providing a diagnostic basis for surgical treatment.
Experiences and lessons
Adequate awareness of drug-induced sigmoid stenosis is very important for avoiding misdiagnosis and mistreatment. Skillful surgical technique and appropriate perioperative management helped to ensure the safety of the patient in surgery after long-term use of glucocorticoids.
Peer-review
The paper is a very interesting report of a single case of drug-induced stenosis of the sigmoid colon.
